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ABSTRACT 


This  la  the  seventh  in  a  aeries  of  monthly  reports  on  an  experimental 
program  dealing  with  the  sensitivity  of  certain  cased  explosives  and  propellants 
to  impact  by  regular  fragments.  The  program  is  designed  to  aid  in  determining 
a  more  realistic  quantity  distance  relationship  for  the  storage  of  Ordnance 
explosive  material.  It  is  the  intent  of  this  project,  through  an  experimental 
program,  to  establish  a  limiting  fragment  mass  vs  impact  velocity  relationship 
for  Che  detonation  of  certain  explosives  and/or  propellants  enclosed  in  casings 
of  different  thicknesses. 

This  report  discusses  the  firing  of  0.2  ox  fragments  for  velocity  calibration 
and  assessment  of  fragment  damage.  Receiver  charge  detonability  tests  were  also 
fired.  No  detonations  were  recorded. 
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iirrROPOCTioii 

This  is  the  eeventh  report  on  an  experimental  program  covering  the  progreas 
o£  Contract  DA-19>020>0RD*S617  for  Picatinny  Araeoal.  This  report  covers  the 
period  31  August  to  28  September  1962.  The  objective  of  the  program  is  to 
deterialne  the  sensitivity  of  certain  cased  explosives  and  propellants  to  Impact 
by  regular  fragments.  A  technique  of  explosive  fragment  acceleration  is  being 
used  to  cover  the  range  of  velocities  of  interest.  This  method  appears  feasible, 
is  economical,  and  almost  mandatory  for  high  velocities.  The  explosive  launch 
of  fragments  is  presently  being  used  for  all  test  firings.  During  this  report 
period  effort  has  bean  devoted  to  the  firing  of  0.2  os  fragments  (3/8  x  3/8  x  3/^6 
inches  thick).  Velocity  calibration  and  assessment  of  fragment  launch  damage 
have  been  completed.  Detonability  tests  using  cased  explosives  vers  conducted  at 
velocities  up  to  3300  feet/sec.  Mo  receiver  charge  detonations  took  place. 

TI8T  FIRIMG 

All  test  firings  conducted  during  the  report  period  are  listed  in  Table  I. 
Tvo  firings  using  the  1/2"  cubee  (0.34  oi)  were  made  into  the  exposed  end  of 
the  receiver  charge  et  velocities  of  3,970  ft/sec  end  4,690  ft/eec  end  no 
detonations  resulted.  The  receiver  charge  cases  vers  severely  dsmsged  end  over 
one  half  of  tha  explosive  materiel  was  thrown  out  of  tbs  casing.  The  next  four 
firings  wera  mads  using  s  220  Swift  rlfla  firing  s  48  grain  (.11  os)  copper 
Jacketed  lead  bullat  (impact  velocity  in  ell  cases  was  approximately  3600  £t/ssc). 
The  first  shot  which  was  fired  into  the  exposed  end  of  tbs  charge  thrs%’  out  one 
half  of  the  explosive  miitcrlel  with  some  minor  burning  (ell  burning  took  piece 
outside  of  the  casing).  The  second  round  was  fired  through  tha  1/16"  plats. 
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th«  projtctil*  bit  th«  thick  wall  q£  tba  raeclvtr  eharga  Igniting  the  asplosivc 
natarial,  which  burned  very  slowly  within  the  ease,  k  third  firing  was  again 
nada  through  the  1/16“  cover  plate.  The  1/4"  thick  easing  was  split  along  its 
axis  and  one  half  of  the  explosive  naterial  was  thrown  out  of  ths  easing  and 
burned.  The  explosive  naterial  inside  the  easing  reaained  intact.  A  foutth  firing 
was  made  with  the  receiver  charge  assembled  and  a  witness  plate  bolted  to  the 
exposed  end.'  The  firing  was  made  through  the  1/16“  plate  (no  velocity  record  was 
obtained  on  this  firing).  Ths  bolts  holding  the  wltnaes  plate  were  broken  and 
all  explofi've  material  was  moved  outward  approximately  1/8".  The  1/16“  thick 
plats  was  twisted  outward.  There  was  a  alight  puff  of  amoka  upon  impact.  Howavar^ 
all  explosive  material  was  Intact  (there  was  some  evidence  of  a  minimum  amount 
of  burning  at  the  point  of  entry  of  the  bullet).  Smeller  fragments  weighing 
approximately  0.2  os  (mild  stael  cubes  whose  dimenslone  were  3/8  x  3/8  x  5/16 
In.  thick)  were  obtained  end  a  earlea  of  calibration  firings  to  assess  frsgment 
damage  and  obtain  fragmant  velocities  were  made.  Vive  additional  firings  at 
velocities  up  to  6300  ft/sec  were  made  with  this  fragment  into  tbs  exposed  end 
of  the  receiver  charge.  There  was  no  detonation  or  burning  (Xo.  77  through 
86,  Table  I).  Two  additional  firings  through  tbs  1/16“  piste  were  made  with  this 
naall  fragment  at  a  maximum  velocity  of  4870  ft/sac.  Thera  waa  no  avidanca  of 
burning  and  no  detonation.  However,  ainee  theaa  chargee  ware  asaamblcd  with 
witness  plates  aacuraly  bolted  on  the  exposed  and  with  four  htevy  bolta,  daiaega 
to  racsiver  ehargas  appeared  to  be  considerably  lasa  than  in  any  previous  inpacta. 
Data  obtained  from  the  firings  reported  herein  (using  cubes)  continues  to  show 
a  fragment  mess  velocity  to  charge  detonation  ralationahip  which  varies  considerably 
with  axiitlng  data  from  othar  Indepaodent  soureas. 
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VISIT  TO  glCAyXMWY  AUSKHAL 

On  Sapttnbtr  11,  1962,  representAtlvns  of  Archur  D.  Little,  Inc.  met  with 
»prM«ncativc«  of  Fleatlnny  Arsenal  in  Dover,  New  Jersey,  to  discuss  the  etaeue 
of  the  program  under  this  contract.  The  following  points  were  resolved  at  this 
met  lag: 

1.  Several  firings  with  a  small  fragment  (0.2  oz)  would  be  made 

at  a  velocity  level  easily  attainable  with  present  donor  booster 
charge  design. 

2.  The  firing  aehedule  will  be  reduced  pending  arrival  of  the  more 
sensitive  receiver  charges  and/or  the  apparently  inconsistencies 
which  are  occurring  are  satisfactorily  answered. 

3.  Plcatlnny  would  arrange  to  fire  some  small  fragments  (gun  launched) 
into  cast  chargee  similar  to  those  being  used  In  this  test 
program  as  a  check  on  results  being  obtained  by  explosive  launch. 

4.  Picattnny  would  case  some  pentolite  charges  (a  more  sensitive 
sKplosive)  and  forward  them  for  testing  at  as  early  a  date  as 
possible. 

5.  A  visit  to  Arthur  D.  Little,  Inc.  test  facility  to  witness  the 
firing  of  the  small  fragments  (0.2  ot)  would  be  arranged  at  an 
early  date  (this  visit  took  place  on  fiepteinber  20,  1962,  see 
paragraph  below) , 

VISIT  TO  TBST  SITE 

On  September  20,  1962,  two  represerttaclvBB  of  Plcatlnny  Arsenal  visited  the 
Vinchester,  New  Kanq>shlre  test  facility  of  Arthur  D.  Little,  Inc.  and  witnessed 
the  previously  discuiieed  five  firings  of  0.2  os  fragments  into  the  exposed  end  of 
the  receiver  charges  (firings  Mo.  82  through  Mo.  86,  Table  1).  As  a  result  It 


I 
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vat  agreed  that  firings  Into  these  charges  would  be  stopped  after  two  additional 
firings  through  1/16"  cover  plates  (rounds  87  and  88,  Table  I).  Cast  fantolite 
explosive  charges  would  be  expidited  and  forwarded  for  testing  at  an  early  date. 

Any  additional  firings  using  these  receiver  charges,  calibration  or  test,  would 
be  coordinated  with  Picatlnny  Arsenal. 

FOTORE  WORK 

Testing  is  to  be  stopped  pending  arrival  of  new  racrlver  charges  from 
Picatlnny  Arsenal.  Effort  will  be  devoted  to  making  a  more  ufficient  test 
arrangement  such  that  the  test  firing  rate  can  be  Increased  when  new  charges 
are  received.  Plans  for  Che  next  report  period  also  inclttde  some  high  speed 
camera  coverage  of  an  explosively  launched  fragment  to  obtain  photographic  svldoncc 
of  the  fragments  performance, 

MAM  HOURS  EXPEHDED 

Total  inclusive  man  hours  to  date  on  this  program  are  1321  or  52T  of  the 
total.  Of  this,  311  Mn  hours  or  111  were  expended  during  the  current  report 
period , 
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